Different responses of arterioles and venules in rat gastric mucosal microcirculation to endothelin-1 and endothelin-3.
Responses of the microvessels in the basal part of the gastric mucosa of anesthetized rats to endothelin (ET)-1 and ET-3 were examined by intravital microscopy. The posterior wall of the stomach, which was incised along the greater curvature, was secured in an observation chamber and superfused with Tyrode's solution, and the microcirculation was observed through a window made by removing a limited area of smooth-muscle layers with the serosa and submucosal tissue. Topical application of the same ranges of ET-1 and ET-3 (0.1-10 microM, 20 microliters) to the window dose-dependently constricted collecting venules and venules downstream. The constriction was inhibited by BQ-123, an ETA receptor antagonist, but the equipotency of ET-1 and ET-3 did not support the presence of the ETA receptor (tentatively called ETR-m). Arterioles were constricted through ETR-m, particularly at higher doses (> 3 microM), but 1 microM ET-1 dilated the arterioles by generating prostaglandin through BQ-123-sensitive ET receptor (tentatively called ETR-e), as shown by the inhibition of dilatation by indomethacin. Furthermore, the dilatation component of the arteriolar smooth-muscle responses to ET-1 and ET-3 was elicited by BQ-123 and was inhibited by NG-monomethyl-L-arginine (L-NMMA), indicating the generation of nitric oxide. This dilating effect of the endothelins was mediated by the ETB receptor.